Project Professionals require the transfer of relevant and appropriate information to the correct persons at all stages of a project in order to produce a structure as per specifications, on time and within budget to meet the clients' needs. Hence, the use of an applicable technique for information transfer and communication channels for infrastructural problem solving.So as to completely understand communication within the Jamaican building sector/industry, particularly communication on Infrastructure Projects, this study aims at ascertaining the effects of communication management on Infrastructure Project delivery in Jamaica regarding quality, cost overruns and time.
A key component within businesses and professions that would require a considerable amount of thought and management so as to be effective would be communication. As stated in [7] the communication process involves the coming together of persons from which pertinent information is developed and communicated to the relevant persons. In adding to this [8] definition of communication states:
" … the process of conveying messages that is facts, ideas, attitudes, opinions, from one person to another so that they are understood."
Infrastructure projects offers an environment where communication has a important part that is believed to be a inestimable prerequisite which will allow professionals to function properly. The chief purpose for communication management is that it is vital in infrastructure projects because these projects relay upon enormous volumes of material being transferred, particularly at a fast pace and of great amount with efficacy in order to adhere to the requirements of infrastructure projects in this extremely aggressive business [9] [10] .
In conjunction numerous professionals and the makeup of the industry, requires that they meet on a regular basis, pooling their knowledge and ideas whilst operating in unison on infrastructure projects necessitate wholesome communication management. Let's consider, crucial communication on an infrastructure project may include contractors, workforces, collaborators and customers to continuously communicate so as to achieve the goals relating to the infrastructure projects [11] [12] . According to (e.g. [12] [13] ) to be exact, it comprises numerous specialists at the project commencement stage, until conclusion, with the inclusion of engineers, organizers, designers, contractors, etc. Keeping in mind that the number of specialists involved, the requirement for appropriate and applicable communication increases importance, as different specialists in the different areas of expertise, each managing distinctive components within the project, intersecting with regards to comprehension and stages of experience.
As highlighted: -Communication in construction is a complex business due to the sheer multiplicity of potential stakeholders: government, investors, joint venture parties, local authorities and residents to name a few‖ [14] .
Complications in communication found within this stage alludes to the circumstance that collaboration between specialist is necessary and is usually for short time spans there by amassing the difficulty of transmission of the data [10] .
A. Communication Defined
Communication is the sharing, retrieval, managing and understanding information. That can be expressed orally, nonverbally, enthusiastically, submissively, officially, unofficially, intentionally, or unintentionally [15] .
Successful exchange of information is a critical element of project communication management. Effective communication forms a connection amongst varied participants involved in a project, linking varying ethnic and structural backgrounds, a wide cross section of expertise and numerous viewpoints and interests in the execution of the project [3] .
Communication is described by [16] as follows: -Communication is defined as a transaction. People work together to create meaning by exchanging symbols. People have to ensure they share the same meaning when they use words.‖ Communication is described by Trenholm and Jensen [17] as: -The transfer of meaning; a response of an organism to a stimulus; the process through which people make sense of things and share this with others; the transmission of information, ideas and emotions; an act initiated by individuals in which he or she seeks to discriminate and organize cues to orientate themselves in the environment; and a mechanism to influence the environment.‖
B. The Significance of Communication
Communication is a vital factor of any work, trade or in this case infrastructure projects, in light of its intricacies, communication within the infrastructure projects are extremely important. One important reason for this is the need for fulfillment with the building codes, legislature and guidelines, such as the Jamaican Building Code and Occupational Safety
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and Health Association Regulation (OSHA), to name a few. For example, communication, could be expressed utilizing onsite health and safety signs and instructions or meetings as poor communication in this situation could lead to devastating effects as persons could be critically or gravely wounded. In fact, the building sector for which infrastructure projects are apart has an unfortunate characteristic of how specialists and corporations transfer data [17] . The importance of communication is not only with regards to health and safety matters but is also of significant importance in infrastructure projects. According to (e.g. [12] [13] [18] ) it's a matter of competence and efficiency in completing the project within time, budget and per specifications which can be accredited to thorough communication management at the various levels, so as to evade disappointing outcomes. The [19] publication emphasized such problems, asserting that several of the flaws in the UK construction industry are as a result of information not being proficiently communicated or employed, resulting the industry incurring an estimated cost of Twenty Billion Pounds (£20 billion) annually [19] .
C. Effective Communication
One of the analytical attainment element in project management as per Project Management Institute (PMI) Pulse research is effective communication with all stakeholders, 55 percent of Project Managers are in agreement [20] . Project communication effectiveness is simply the correct information reaching the designated party at the appropriate time and in the utmost cost-effective way. In order to pursue project goals communication is the key element for ensuring that members of the team, stakeholders, and managers are informed and are kept on track, also to identify challenges, risks, misinterpretations, and any other factors that may impede project success. Effective communication is one of the key elements of the effectiveness teams both in conventional and virtual teams [20] .
A study regarding the key elements contributing to a projects success ‗effective communication' is one of the four most significant elements, including ‗management support', ‗clear purpose and goals' and ‗stakeholders participation' [21] . Nguyen states that successful communication methods, suitable management styles are key success elements for constructing and handling high performance global virtual teams [21] .
Effective communication is a critical element of project communication management. Communication that is effective forms connections amongst varied stakeholders within an endeavor, linking varying ethnic and organizational upbringings, a wide cross section of expertise and numerous viewpoints and attention to the project implementation [3] .
Project managers and project team members have been estimated to spend approximately ninety percent (90%) of their time involved in communication, that is conferences, inscribing and analyzing reports, emails and conversing with project stakeholders [22] . As stated by [22] status reports, monthly reports, change reports, and project communication plan are documentation that can be used to successfully communicate. The mediums of agendas and minutes were also added by [23] .
As stated by [24] communication effectiveness is a critical element of ensuring organization and amalgamation within projects. Project management involves people at different levels of experience and responsibilities. A critical element in corporate projects success is communication procedure that specifies the capabilities and accountabilities clearly [25] .
D. Principles Regarding Effective Communication
The challenging framework of communicating in the construction industry fosters questions regarding manner in which the industry can overcoming the cultural and structural circumstances and limitations that defines its operation, so that the industry can foster an organization that enables more effective and efficient communication moving forward. In order for the industry to overcome existing cultural constraints regarding development in the industry it needs to explore methods of effecting change required.
In theory, the method of utilizing communication effectively should be unambiguous, however the perspectives of theory and how they are actually interpreted for use is dependent on the people that work in the sector. Therefore, it is arguable that persons with experience working in the construction sector have developed skills to survive such a perplexing communication situation, that has allowed them to overcome the intrinsic difficulties of short to medium-term interface. Given that the construction sector is not static and involves people from varying disciplines to include managerial and professional backgrounds, there is no assurance that the use of good practices will have successful results.
E. Channels of Communication
Communication looks at the exchange of information at two levels, one being formal for example document exchange and second the informal which is problem-solving collaboration but this is restricted in construction projects ‗Clear communication channels' was the sixth (6) element identified in an empirical study carried out by White and Fortune on the practices in project management for which a list of key success elements was identified. The main element being clear goals, objectives are also greatly dependent on well-defined and precise communication [26] .
Project information is communicated through and uses many mediums such as the project office, face-to-face, video conferencing, documents for project planning, meetings, portals for the project, email, telephone and smartphone all of which can be viewed as tools or channels to communicate information. The most critical barrier that any construction company or any project faces is the issue of flow information that is vertical, lateral and downward, which is frequently dubbed as communication. The utilization of applicable flow of and the communication channel used to resolve problems in the construction stage and design stage are fundamental.
Amid an infrastructure projects, communication may take place in different ways subject to who is doing the communicating. Upward communication to management can occur from within the organization as well as from the client's organization, and lateral communication will occur with project teams and clients. Mechanisms need to be employed that would encourage communication downwards, that is from Advances in Economics, Business and Management Research, volume 58 superior to sub-ordinate, or flat/horizontally between associates, and upward that is from minions to supervisors. As expressed by [27] more than one individual would be constantly included in communication.
II. DATA ANALYSIS This study employed the use of a quantitative strategy as quantitative investigation utilizes an inferential methodology in connection to theory, which is concerned with sampling and measurement design [28] . Quantitative study is ‗real' in nature. Described as an investigation aligned to a social or human issue, constructed on an assessment of a premise or concept comprised of anomalies, utilizing numeric measurement and analyzed using statistical methods to establish whether the premise or the concept holds true [29] . Quantitative data therefore isn't abstract, they are real and trustworthy; they are measurements of real, measurable, living features of the world [30] .
If the following circumstances holds true then quantitative investigation/study can be selected:
In determining the truth about a model, an issue or an element.
In the gathering of real evidence, a study that is the association amongst these evidences in order to exam a specific proposition or concept According to the objectives and the research questions, the questionnaire was designed and formulated in a way to obtain a wide range and as realistic as possible information from the infrastructure project professionals.
The Relative Importance Index (RII) method was utilized for this statistics investigation. [31] Utilized the Relative Importance Index (RII) method in order to establish the comparative significance regarding the numerous obstacles of effective communication and consequences of these obstacles. This technique was utilized in canalizing the diverse groups i.e. Architects, Civil, Structural and Mechanical Engineers, Project Managers, and Quantity Surveyors. A five-point measure that covers a range that starts at one (1) which symbolizes (not important) to five (5) which is (very important) was used and later relative importance indices Relative Importance Index (RII) was deduced for every element as shown below: was deduced for every element as shown below: RII = w/A*N Where, it is the respondents rating of every element covering an array from 1 to 5, -A‖ being the maximum rating, which is five and N the overall total of respondents. A Relative Importance Index (RII) ranges from 1 to 5, the greater the value of Relative Importance Index (RII) reflects the significance of the impediment of effective communication.
Participants were requested to specify the regularity of the occurrence of the numerous categories of communication barriers, which occurred during project implementation until completion. The formula for frequency index was utilized to proportion the regularity of the occurrence regarding the impediments in communication recognized separately: (3) high,
(2) medium and (1) low. This investigation technique was utilized to determine the impediments in communication that take place in infrastructure projects.
Frequency Index (F.I) =
The amount of participants that responded -high -is n1; n2 is -medium‖ and n3 is -low‖. The participants were further requested to scale the regularity of the incidence regarding the impediments in communication in accordance to ordinal measures: high (3), medium (2), and low (1) . The Frequency Index (F.I.) of the individual sources was obtained using the frequency index formula above.
III. EMPIRICAL DATA
The questionnaire was made up of six sections with twenty-two questions. Section one covered the area of the participants' profile. Section two covered the area of project communication. Section three solicited the opinions of the participants on communication barriers in infrastructure projects in Jamaica whilst section four looked at communication management. Section five covered the area of the importance communication management skills needed and section six solicited the opinions of the participants in regards to which communication skill is important.
There were one hundred and forty (140) participants in the survey conducted that consisted of Architects, Contractors, Consultants, Project Managers, Managing Directors and Quantity Surveyors, which had a response rate of one hundred percent (100%). In depth analysis was then carried out to ascertain respondents profile and job category as well as their knowledge of infrastructure project communication.
A. Profile of Participants
Section one consisted of questions in regards to the participants profile, gender, age group, years of experience, organization, profession, and their understanding of project communication.
Represented in figure H below are the demographic variables of this survey exercise. From these tables and charts it is shown that the questionnaires were completed as follows: It was also noticed that thirty-seven point nine percent (37.9%) had less than five years experience while the majority of sixty-two point one percent (62.1%) had over five years experience in Infrastructure Projects. The operational 3n 1 +2n 2 +n 3 3(n 1 +n 2 +n 3 )
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A. The value of Project Communication by Project Professionals
As per the answers received from the infrastructure project professionals in Jamaica's construction sector, there was an overwhelming understanding and appreciation for the management of project communication and its significance in the industry. In relation to certain communication matters there were common understanding of the significance of every
B. Major Communication Barriers on Infrastructure Projects in Jamaica
Including in the results of this study were the assorted barriers of communication on infrastructure projects in Jamaica. Poor listeners and leadership stood out as the utmost frequent obstacles to effective communication on infrastructure projects in Jamaica. Below are the more predominant barriers to effective communication on infrastructure projects, which are organized in descending order. Also the characteristics that are of importance and will increase effective communication management are the development of trust, partnership, cooperation and letting team associates assume accountability for work done and also distribution of the project concept with the various stakeholders and participants of the project.
Infrastructure
project professionals with these characteristics are effective communicators and these features, if they are a part of their personality will form the style of how they lead project teams that is their leadership style.
These characteristics are people oriented, that is they focus on the project team and fits in with the McGregor's theory X and theory Y, Behavioral, Fiedler, Visionary and Situational management methods which concentrates on the situation and team.
Infrastructure project professionals need to surmise the condition, after which apply a method fitting to the condition i.e. situational management method, which is the best method for them to have during implementation of infrastructure projects. This allows for the team to be accountable for efforts made, cooperate and work as a group due to the fact they are cognizant of the concept of the project thus implying that project professionals trust the team participants.
C. How Communication Management Affects Project Delivery, Project Quality and Cost Overruns Jamaica
In respect to the purposes above, answers were only gathered from infrastructure project professionals in the sector. From the answers obtained it was recognized that poor communication management caused delays, cost overruns and abandonment. The same was recognized in respect to poor and distorted information dissemination, which too also affected the work performance level. That is to say, inexperience interpretation of working drawings had resulted in disasters in project delivery. From the results of the study it can be proven that communication management can have an adverse effect on project delivery.
D. Stages in Which Communication Management Problems Occur
The information and empirical data has established that, if communication problems were recognized in the construction stage, remedial measures can be established to increase efficiency. The manifestation of communication impediments during construction stage is rated the highest in the implementation of infrastructure projects. In detecting the stages that communication impediments happen, the project manager ought employ the best effective communication means avert alterations and impediments.
The communication means that are successful in increasing communication are written, oral, and electronic communication. The use of these means of communication thru project professionals or project manager(s) may avert the frequency of which communication impediments occur in the implementation of infrastructure projects and more particularly in the construction stage.
It has also been proven that project professionals ought be mindful in the utilization of electronic communication, but if care is taken and the message is planned, communication impediments can be averted.
E. Determination of Hypothesis
Hypothesis one of this research is expressed as follows:
Effective Communication Management will result in improved Project Quality and Project Delivery in infrastructure Projects.
Hypothesis one was deemed correct. The information and literature assessed illustrated that successful communication management can play a role to infrastructure project accomplishment. Although the ineffective utilization of communication methods/means can lead to obstruction, which in turn lends itself to a less fruitful result. Thus the understanding of the utmost important communication means/methods are hence a contributing factor to a projects accomplishment.
Both written and electronic communications are of similar design, consequently spoken and all inscribed methods of communication are the utmost important methods/means utilized by project professionals as the correspondent in the implementation of projects. Also penned communication improves the usefulness of communication, as it can be used as evidence of what was completed while managing a project.
Hypothesis two of this research is expressed as follows:
Effective Communication Management will reduce Cost Overruns on Infrastructure Projects.
Hypothesis two was deemed correct. The information and literature assessed illustrated that successful communication management can positively impact areas such as time, quality and cost. Effective communication management involving areas such as cost will affect the accomplishment of infrastructure projects. Also communication regarding duration is ineffective then there will be a negative impact on the project including that of cost management. Similarly, if the management of communication is ineffective regarding quality management then the project will be negatively impacted in the areas of cost and time.
Therefore successful communication management by project professionals can impact in all areas, that is cost, quality and time positively, this will lead to the effective management of the infrastructure project as a whole. Effective
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communication is the basis and keystone of project management sections such as quality, scope, time and cost.
F. Recommendations for future research
There were a few limitations to this study, which should be considered once undertaking similar future research.
Firstly there were some gaps in the questionnaire that was administered. Areas such as; Secondly the selection of respondents was limited to only Grades 1 and 2 General Contractors for the expedience of time allotted to conduct the study.
Thirdly from administering the questionnaires to the respondents a few questions were asked which could also be considered as areas for future study.
 Can a standard be established to qualify the capability of a team or a person's main and significant effective communication skill to increase supervisory and management competences? Is there a model that can be utilized as a basis of quantifying communication management improvement and usefulness?
 Can a standard be established to quantify the development of main and imperative communication abilities of infrastructure project professionals? As it will illustrate zones of development as it relates to management and leadership.
According to the discoveries of this analysis the recommendation for future studies should be carried out in the following areas: V. CONCLUSION There is a resilience appreciation with regards to effective communication management and its importance within infrastructure projects in Jamaica. Undeniably, the many ranks and means of effective communications management has been recognized throughout the infrastructure projects sector, for instance effective communication management among clients and consultants, consultants and contractors and between various parties involved in infrastructure projects. All be it, numerous impediments have arisen that affect effective communication management in infrastructure project in Jamaica, included are; Poor listener, Ineffective reporting system, Poor leadership, Lack of trust, Unclear channels of communication, Lack of concern, Unclear objectives, Information filtering, Lack of necessary skills, Stereotyping, Conflicting business/industry ethics, Limited resources, Political/community interference, Conflicting cultural values, Language difficulties, and Age differences.
This study has recognized ineffective communication management impacted projects negatively resulting in delays, cost overrun and abandonment.
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Also illustrated is effective communication management can positively influence the functioning of infrastructure project professionals in the Jamaican infrastructure project sector.
Hence, prior to the implementation of any infrastructure project clearly established effective communication management structures along with management structure is of utmost importance matters that needs to scheduled by infrastructure project professionals and or team leaders.
The communication management skills adapted by infrastructure project professionals will improve communication and effective implementation of infrastructure projects.
These skills that will improve effective communication management in the implementation of infrastructure projects are making decision and solving problems, listening, meetings, motivation, team development building, management of conflict, explaining and writing.
Infrastructure project professionals whose characteristics or personality permits team participants to be accountable for work undertaken, cultivate faith, partnership, team work and also promotes project concept amongst the team ought to guide the team effectively and successfully as leader of the project and improve communication management within the project.
Application of the main communication management skills by the project leader in communication ought to communicate efficiently and effectively on infrastructure projects. In the application of communication management as the core purpose in the management of a infrastructure project in order for the delivery of a excellent product on schedule and within financial plan along with the assistance of the conveyance extents of human assets otherwise known as human resources (HR), risk mitigation, procurement, incorporation, entitlements, funding, well-being and security and also environmental management, the infrastructure project professional will improve infrastructure project results. A standard or model for effective communication management and leadership is suggested as it will aid infrastructure project professionals in improving their capabilities to communicate effectively and efficiently, thus improving managerial and leadership skills therefore guaranteeing effective implementation and completion of infrastructure projects.
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